We previously showed that spike count response distributions in anterior cingulate neurons can be fitted by a mixture of a few Poisson distributions in our reward schedule task. Here we report that the neuronal responses in insular cortex, an area connected to anterior cingulate cortex, can also be nicely fitted. The ratio of Poisson distributions changed with schedule progress, suggesting that neuronal responses in these areas fall into discrete firing modes. More insular neurons show mode changes across the schedules. The selection of firing modes might be related to cognitive processes, but seems independent across the two areas. # 2007 Elsevier Ireland Ltd and the Japan Neuroscience Society. All rights reserved. The numbers of spikes emitted by single neurons are often different even when the trial type is repeated several times. Describing responses according to their means and variances can be adequate when the distributions are unimodal. Wiener and Richmond (2002) pointed out that the distributions of spike counts across repeated trials in V1 could be fitted nicely using a mixture of a small number (usually three or fewer) of Poisson distributions. Each distribution has a different mean rate. Because the types and amounts of serial correlations within the spike trains will depend on the specific mixture of Poisson processes, responses represented by different mixtures of Poisson processes will have different temporal correlation structures. When monkeys performed a reward schedule task the spike counts of the neuronal responses in anterior cingulate cortex were well fitted by a mixture of small number of Poisson distributions (Shidara et al., 2005). Furthermore, the ratio of the mixtures of Poisson components seemed correlated with schedule progress in the reward schedule task. This mixture of Poisson distributions seemed to account for much of the nonPoisson temporal structure of the spike trains. We speculated that the cognitive states that were exhibited during performance of the reward schedule task might underlie probability changes in higher and lower firing components in anterior cingulate neurons. Richmond et al. (2003) conceptualized anterior cingulate as a part of system related to the balance between work and reward. Their notion was consistent with past reports that proposed anterior cingulate and ventral striatum as components of a circuit that contributes to initiating the action elicited by motivationally salient stimuli (Alexander et al., 1986). Although the functional characteristics have not been specified, the anterior insula is part of a parallel circuit connecting to anterior cingulate and ventral striatum (Augustine, 1996). The connections across these circuits suggest that activity in anterior insula could be affected by reward-related signals arising from anterior cingulate. Preliminary results showed that a substantial number of single neuronal responses in monkey anterior insula encode information about the immediacy of forthcoming reward (Mizuhiki et al., 2003, SFN meeting 
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